Abstract. Application of fuzzy neural networks in multi-targets priority ordering is introduced in this paper. Based on the establishing of multi-targets ordering model, the multi-targets priority ordering sets, the structure and parameters for fuzzy neural networks are given in the course of multi-targets priority ordering. It has made very pleased result through experiment of certain type multi-targets priority ordering, and it is important to helicopters detective sensors management. The application of fuzzy neural networks has a good reference to multi-targets priority ordering in helicopters detective sensors management.
Introduction
In helicopters detective sensors management, how to use the different sensors to detect, identify and track multi-targets in accurate has been a puzzle problem. Multi-targets priority ordering is one of the key methods to solve this problem.
At present, there are several methods for multi-targets priority ordering. Such as analytic hierarchy process (AHP) [1] , fuzzy evaluation [2, 3] , Vague sets [4, 5] , neural networks [6] , et al.
In all of these methods, the AHP is a traditional method and be used widely. It is a simple method for resolving the complex and fuzzy problems, especially in the complete quantitative analysis. But it also has many disadvantages, for example: anthropogenic influence, the indicators and weights must be complete quantitively, et al.
According the disadvantages of the AHP, Vague sets method was proposed to improve the AHP. The anthropogenic influence can be reduced by using the vague sets, but there are many problems in the practical application. If the internal differences of some indicators are large, but the actual impact weight is small, the verification results can't match the actual situation.
The neural networks is a non-linear dynamic system, which is structured by neural units according to certain rules [7] . But, there are some disadvantages in the using of neural networks for multitargets priority ordering, such as: the training of neural networks must have a mass of sample data, the training time is overlong. However, the fuzzy neural networks [8, 9] as one of the neural networks, it can avoid the hereinbefore problems in multi-targets priority ordering.
So, the application of fuzzy neural networks in multi-targets priority ordering is proposed in this paper.
The Theory Basis of the Fuzzy Neural Networks
There are many methods and theories in fuzzy neural networks. The ANFIS is a fuzzy neural network program based on the MATLAB. The ANFIS can construct a fuzzy inference system by a certain given input/output data collection. Then, the membership function of the system is adjusted by a single Back Propagation (BP) arithmetic or this arithmetic combined with the least square method. The ANFIS can be expressed by the following two fuzzy rules, the rules includes two premises: x and y, and a conclusion. R1: if x is A1 and y is B1, then f1=p1x+q1y+r1 R2: if x is A2 and y is B2, then f2=p2x+q2y+r2 The active function of every layer is different based on the function of it.
The first layer is to calculate the membership function of every language variable, and the note membership function of the ith note is the following:
In where, the x is the input of the ith note; the Ai is the language variable; the
The second layer is to calculate the activated intensity of every rule, and the note function of the ith note is the following:
The third layer is to calculate the ratio of every rules activated intensity to the sum of all the rules activated intensity (normalized activated intensity), the note function of the ith note is the following:
The fourth layer is to calculate the weighted output of every rule, the note function of the ith note is the following:
In where, } , , { i i i r q p named as conclusion parameters muster. The fifth layer is the output layer of the network, it includes only one note, and it is to calculate the whole output of the system. The note function of the ith note is the following:
By the above steps, the ANFIS can learn the historical data and achieve the experimental knowledge by the error gradient decreased algorithm.
Multi-targets Priority Ordering Based on the ANFIS

Multi-targets Ordering Model
There are many factors of multi-targets priority ordering in the helicopters detective sensors management. The characteristics of mission, targets type, sensors performance, et al, are included in the multi-targets priority ordering.
Detecting, identify, attacking and self-defending are the main missions of helicopter. The target is primarily the ground target; these targets are characterized by "low, small, and slowly". The detective sensor mainly includes radar, infrared and television imaging.
In the multi-targets priority ordering of helicopters detective sensors management, there are many parameters, such as the targets type, situational, identity, threat index, et al. And, these parameters will be changed by the time. So, the first step of multi-targets priority ordering is to choose the parameters that can reflect the multi-targets state. Furthermore, the priority of multi-targets can be ordered exact by these chosen parameters.
Integrated above factors and hierarchy model, the multi-targets ordering model is proposed as Figure 1 . In this model, there are five factors for multi-targets priority ordering. On the one hand, the targets priority can be comprehensive reflected by these factors. On the other hand, the number of the factors is moderate reduced. So, it can be applied in the multi-targets priority ordering based on the fuzzy neural networks.
The Training Data Sets Formatting of ANFIS
Based on the model which is proposed in the previous section, five parameters are chosen as the input of the ANFIS. When one or more parameters of the five parameters changed, the ordering of the targets priority can be reflected directly. It means, so as we inspect these parameters and input they into the trained ANFIS, the priority ordering of the targets can be given.
Establishing the ANFIS Model and Priority Ordering.
The multi-targets priority ordering data are divided equally into 3 groups. And they are differently taken as the training sample, detecting sample and testing sample for the ANFIS.
For insuring the veracity of the multi-targets priority ordering by ANFIS, all of the parameters are normalized [0, 1] .
The output of the ANFIS is the targets priority order, namely the multi-targets priority ordering results, which are expressed as indicated as weight.
The parameters of the ANFIS are the following: the Gauss function is taken as the membership function of the input data, the number of every input variable membership function is 3. The liner function is taken as the membership function of the output. The hybrid method, which is formed by the BP arithmetic and the least square method, is taken as the study arithmetic of the ANFIS. The error tolerance is set as 0, and the training steps are set as 10, then the ANFIS is trained.
Then, the multi-targets priority ordering model based on the ANFIS was established, it can be seen in the Figure 2 . It can be shown by the Figure 4 that the membership function of every input variable is adjusted by the ANFIS. The testing data is input into the trained ANFIS, the output of the ANFIS can be seen in the Figure 5 . It can be shown by the Figure 5 that the average testing error is 0.0408. The comparing of the ANFIS output and the neural networks result is shown in the Table 1 . It can be seen from the TABLE I that the ANFIS output is different to the targets priority ordering weight result by neural networks. This is because of the adjusting of the input variable membership function. The error is in certain range, which means the result is approved. At the same time, it can be seen that the ANFIS outputs are more accurate than the neural networks result. So, the result of the engine fault prediction by the ANFIS model is good.
Summary
In this paper, the fuzzy neural networks application in multi-targets priority ordering is proposed.
The advantages of the method are the following: a. The membership function of input variable is auto adjusted by the self-learning of the ANFIS, and the artificial factors in the dependability evaluation are avoided.
b. The amount of training data is small then the data demanding of the neural networks. That means the strict requirement of training data can be avoided.
c. The request of the input variable number, kind et al is not strict. The relativity factors of the fault prediction can all be taken as the input variable. Therefore the model has good generalization ability. At the same time, the information reflected by this model is more roundly. The fault predicting is not more based only one index. The result is more reliable than the traditional method result.
d. The result of the ANFIS model has the more accurate targets priority ordering weight result then by using the neural networks, which means the application of the ANFIS in multi-targets priority ordering is more effective.
